ddm1 plants are sensitive to methyl methane sulfonate and NaCl stresses and are deficient in DNA repair.
Plant response to stress includes changes in gene expression and chromatin structure. Our previous work showed that Arabidopsis thaliana Dicer-like (DCL) mutants were impaired in transgenerational response to stress that included an increase in recombination frequency, cytosine methylation and stress tolerance. It can be hypothesized that changes in chromatin structure are important for an efficient stress response. To test this hypothesis, we analyzed the stress response of ddm1, a mutant impaired in DDM1, a member of the SWI/SNF family of adenosine triphosphate-dependent chromatin remodeling genes. We exposed Arabidopsis thaliana ddm1 mutants to methyl methane sulfonate (MMS) and NaCl and found that these plants were more sensitive. At the same time, ddm1 plants were similar to wild-type plants in sensitivity to temperature and bleomycin stresses. Direct comparison to met1 plants, deficient in maintenance methyltransferase MET1, showed higher sensitivity of ddm1 plants to NaCl. The level of DNA strand breaks upon exposure to MMS increased in wild-type plants but decreased in ddm1 plants. DNA methylation analysis showed that heterozygous ddm1/DDM1 plants had lower methylation as compared to fourth generation of homozygous ddm1/ddm1 plants. Exposure to MMS resulted in a decrease in methylation in wild-type plants and an increase in ddm1 plants. Finally, in vitro DNA excision repair assay showed lower capacity for ddm1 mutant. Our results provided a new example of a link between genetic genome stability and epigenetic genome stability. We demonstrate that heterozygous ddm1/DDM1 plants are more sensitive to stress and have more severe changes in methylation than homozygous ddm1/ddm1 plants.